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Question 1 {6 marks] 


(a) What are the union, AUB, and the difference, A\ B, of the two intervals 
A = (—7,0] and B = (0, V2). Illustrate your answers on the number 
line. Write out the answer using correct notation. 

(b) Are the statements below true or false? Explain your answer. 

1. The union A U B from part (a) contains infinitely many points. 


2. The difference A \ B from part (a) contains only four points. 


(c) Which of the following numbers are rational numbers? 


Ge Gs -*. CORTEMEC ORL AEIC) 20185, (vi) 0.123. 


1 8 ae 
Oey 2 6a. Oo 


without the use of a calculator. Please show your working, and write 


(d) Evaluate 


your answer as a fraction in simplest form. 


MTHS100 Trimester 1 2018 


Question 2 {6 marks] 


(a) Find the following without the use of a calculator. Please show your 


working. 


(i) 51001 ee 


(ii) (03). 


(b) Combine like terms in the expression 


9 
8 —S2t+t — 0.20 + St. 


x3 (a* +2 +1), 


(2t — 3). 


(d) Simplify by factorising and cancelling 


x? — 16 
z—-4’ 
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Question 3 {6 marks] 


Solve the following equations 


a) 


62 —1=2, 

b) 
x (x + 1)(e+8) =0, 

c) 

2 

(x — 0.25) 0, 
x 

d) 


Question 4 {6 marks] 


a) Without the use of a calculator determine 20% of 4. Show your working. 


b) How many cubic centimetres are in 2 cubic metres? Write down your 


answer in the scientific notation. 


c) If the present length of a brass rod is 14.63 m, what will its length 
be after 0.3% expansion caused by heating? Round the answer to two 


decimal places. 


Question 5 {6 marks] 


Solve the following inequalities 


a) 
L+5<8, 


—7x£+8 > —5, 
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aise 
5} 5 
Question 6 {6 marks] 
A linear function is given by the formula y = —2x + 1 on the domain 
[—-3, 3]. 
a) Evaluate the value of the function at the points « = —3 and x = 3. 


b) Sketch a graph of the function on the domain [—3, 3]. 


c) Solve the equations —27 + 1 = 0 and mark the solution on the graph 


from part (b). 


d) Write out the formula for the inverse of the function y = —2z + 1. 


Question 7 {6 marks] 


A quadratic function is given by the formula 
y=2’°-9 
on the domain [—4, 4]. 
a) Evaluate the value of the function at the points = —4 and x = 4. 


b) Is the graph of this function a concave up parabola, or a concave down 


parabola? 
c) Find the coordinates of the vertex. 
d) Find the z- and y-intercepts. 
e) Sketch a graph of the parabola on the domain |—4, 4]. 


f) Mark the interval on the x-axis where the function is negative. 
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Question 8 {6 marks] 


a) Find all real solutions of the equations 


(i) 
"= 19), 


(ii) 
ele 


b) A polynomial function is given by the formula 


h(a) = (a — 1)(a — 2)(a — 8). 


How many zeros has this function? Is the function positive or negative 


for x > 3? 


Question 9 {6 marks] 


Consider the exponential function to the base 10, f(x) = 10”. 


a) Write out a table of values of the function for the inputs « = —3, 


ge=-2,¢=-1lc«=0,f=17=2,¢=3. 


b) Using the table from part (a) find 


logy) 0.01, 


logy» 1000, 


logy, L. 
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Question 10 [6 marks] 


a) A jar contains 9 blue, 1 green and 100 pink balls. What is the proba- 
bility of drawing a ball from the jar which is not pink? Express your 


answer as a fraction in simplest form. 


b) We roll a fair die twice. 


i) What is the number of the elements in the sample space? 
ii) What is the number of the events of the sum being equal to 7? 


iii) What is the probability of throwing a sum equal to 7? 


Formula Sheet is on pages 8, 9, and 10 


Please remember: This examination paper MUST BE HANDED IN. Failure to 


do so may result in the cancellation of all marks for this examination. Writing your 


name and number on the front will help us confirm that your paper 


has been returned. 
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Formula Sheet 


a ie ad + be 


5 a Ba 
e 

ae _ac 

be ad ba 
e 

“8 ad 

an ee ake 


go Sa" 
e 

OS se 
e 

a. "=== as 0; 


(a+ b)? = a? + 2ab +B’; 


(a —b)*? =a? — 2ab-+ 07: 


a’ — b* = (a— b)(a +); 
e If ab = 0, then either a = 0, or b= 0, ora=b=0. 


e The general form of the equation of a linear function is y = max + b. 
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e The slope m of a straight line passing through two points with coordi- 


nates (x1, y1) and (2g, y2) is 


Yo2- YW 


By By 
e The general form of the equation of a quadratic function is y = ax? + 


bz +c with a £ 0. 


The coordinates of the vertex of a parabola given by the equation y = 


2 es ae es 
az” + bz + ¢ are Zy = —5, and yy =C— FZ. 


e The solutions of the quadratic equation ax? + br +c = 0 are 


— —b+ Vb? — 4ac 


2a 


Polynomials of degree n are given by the formula 


| 
Y = Ant” + ane" +... bax + ap. 


Rational functions are given by an equation 


_ PCa) 
O(a)’ 


where P(x) and Q(x) are polynomials. 


e The exponential function is given by the formula y = a® for a > 0, 


a i. 


MTHS100 Trimester 1 2018 


e The logarithmic function is given by the formula y = log, x for a > 0, 
a#l,andz>0. 


e The exponential and the logarithmic functions are inverses of each 
other, i.e. 


log,(a”) == 


and 


q!°Sa Dien x. 


10 


